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(54) THIN FILM MULTILAYERED BOARD AND ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the 
joint of a pin which serves as an input/output 
terminal of sufficient strength, by a method 
wherein the base of a via structure connected 
to one of conductor layers of thin film 
structure is laminated directly on a board 
parent material, and the pin is secured onto the 
via structure. 

SOLUTION: Conductor layers 24a to 24f of a 
via structure 22 are formed corresponding to 
the conductor layers 1 8a to 1 8f together with 
them at the same time, where the conductor 
layers 24a to 24f are directly and separately 
laminated. The via structure 22 is provided 
without insulating layer interposed between the uppermost conductor layer 24a and a 
board parent material 12. The stepped part of the conductor layers 24a to 24f serves 




as the via structure, and the center flat of the conductor layers 24a to 24f is made to 
serve as a pad where a pin 16 is mounted. The uppermost conductor layer 24a is 
plated with nickel and gold. Moreover, the pin 16 is provided with a mounting seat 16a 
at its lower end, and the mounting seat 16a is soldered to the uppermost conductor 
layer 24a with solder 26. By this setup, the joint of a pin can be enhanced in strength, 
so that an electronic device of this constitution can be used in an environment where 
it is high in temperature and humidity. 

[Claim(s)] 

[Claim l]A diaphragm structure which consists of an insulating substrate base material, 
and two or more conductor layers provided in this substrate base material and two or 
more insulation layers, A thin film multilayer substrate while being provided in this 
diaphragm structure, having beer structure connected to one of two or more of the 
conductor layers of this diaphragm structure, and a pin connected to this beer structure 
and carrying out direct lamination of the pars basilaris ossis occipitalis of this beer 
structure on this substrate base material, wherein this pin adheres on this beer 
structure. 

[Claim 2]The thin film multilayer substrate according to claim 1, wherein two or more 
conductor layers of this beer structure correspond with two or more conductor layers of 
this diaphragm structure and direct lamination of each is carried out as for this 
conductor layer of this beer structure. 

[Claim 3]The thin film multilayer substrate according to claim 2, wherein each area of 
two or more conductor layers of this beer structure is the same as that of an end of this 
pin or larger than it. 

[Claim 4]The thin film multilayer substrate according to claim 3, wherein area of two or 
more conductor layers of this beer structure becomes large in order to a conductor layer 
which keeps away from a conductor layer near this substrate base material to this 
substrate base material. 

[Claim 5]The thin film multilayer substrate according to claim 4, wherein a nickel plate 
and gold plate are performed to the furthest conductor layer from this substrate base 
material of two or more conductor layers of this beer structure. 

[Claim 6]The thin film multilayer substrate according to claim 4, wherein two or more 
conductor layers of this diaphragm structure are arranged at the outside of a surface of 
projection of the furthest conductor layer from this substrate base material of two or 
more conductor layers of this beer structure except for a conductor layer connected to a 
conductor layer nearest to this substrate base material of this beer structure, and this 



beer structure. 

[Claim 7]The thin film multilayer substrate according to claim 4, wherein one of two or 
more of the conductor layers of this diaphragm structure connected to this beer 
structure is connected to beer structure within the same layer, without moving in the 
direction which carries out a diaphragm- structure vertical in a surface of projection of 
the furthest conductor layer from this substrate base material of two or more conductor 
layers of this beer structure. 

[Claim 8]A diaphragm structure which consists of an insulating substrate base material, 
and two or more conductor layers provided in this substrate base material and two or 
more insulation layers, An electronic device, wherein it has at least one electronic 
member arranged on the surface of this diaphragm structure, beer structure which is 
established in this diaphragm structure and connected to one of the conductor layers of 
this plurality and a pin connected to this beer structure and this beer structure consists 
of two or more conductor layers laminated on this substrate base material. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the thin film multilayer substrate and 

electronic device which use the pin as an input/output terminal. 

[0002] 

[Description of the Prior Art]In recent years, the thin film multilayer substrate is used 
corresponding to a miniaturization and weight saving of a device or apparatus, and the 
formation of many terminals and minuteness making of LSI. The thin film multilayer 
substrate is suitable for performing fine pitch wiring by consisting of a diaphragm 
structure which consists of an insulating substrate base material, and two or more 
conductor layers provided in this substrate base material and two or more insulation 
layers, and connecting between the layers of each conductor layer with beer structure 
(beer hall). 

[0003]Inorganic materials, such as alumina and mullite, are used as a substrate base 
material of a thin film multilayer substrate. Or organic materials, such as FR4, can also 
be used as such a substrate base material. A diaphragm structure laminates conductor 
layers, such as copper and aluminum, and insulating layers, such as polyimide and 
epoxy, and is made, a conductor layer is formed as a pattern for current supply or signal 
wiring, and a different conductor layer is connected with beer structure. 
[0004]A pad is formed on the surface of a diaphragm structure, and electronic parts, 
such as an LSI chip, resistance, a capacitor, etc. are connected to a pad. A thin film 



multilayer substrate contains a pin as an input/output terminal. A pin as well as an LSI 
chip is connected to the pad of the surface of a diaphragm structure. For example, 
drawing 5 is a figure showing the conventional technology which forms a pin in a 
diaphragm structure. In drawing 5 , the diaphragm structure 114 on the substrate base 
material 112 of the thin film multilayer substrate 110 consists of two or more conductor 
layers 118b" 118f and two or more insulation layers 120a- 120e. The pin 116 as an 
input/output terminal is carried in the pad 124 of the surface of the diaphragm 
structure 114, and is connected to one of two or more of the conductor layers by the beer 
structure 122 provided in the diaphragm structure 114. The beer structure 122 is 
formed by investigating to the conductor layer which should connect from the insulating 
layer in the surface. Under the beer structure 122, the conductor layers 118e and 118f 
are formed as signal wiring etc. In this way, a thin film multilayer substrate is used as 
electronic devices, such as a multi chip module, with electronic parts, such as LSI. Such 
an electronic device is used by the pin as an input/output terminal, attaching to a 
printed circuit board or the Mother boat. An LSI chip and an output pin have what is 
carried in the same field, and a thing mounted independently (both sides). 
[0005]There are JP,H5-283557,A, JP,H6-13755,A, JP,H7"79078,A, JP,H786737,A, etc. 
as conventional technology about a thin film multilayer substrate. However, it cannot be 
told to this invention that such conventional technologies in particular are consulted. 
[0006] 

[Problem(s) to be Solved by the InventionlThe pin as an input/output terminal is 
attached to the pad of the surface of a diaphragm structure, and is connected to one of 
two or more of the conductor layers by the beer structure provided in the diaphragm 
structure. The area of the pad of the surface of a diaphragm structure is more slightly 
[ than the area of the lower end part of a pin ] large, and a pin can be soldered to a pad. 
On the other hand, beer structure is a detailed structure of using for usually making 
connection between layers, and when a large area which has a pad on the surface of a 
diaphragm structure can be secured, it can be made into a multilayer beer structure 
where for two or more layers is connected. However, the beer structure connected from 
the surface of a diaphragm structure to a desired conductor layer is a very detailed 
structure to the area of a pad, and is dramatically large. [ of the area difference of a pad 
and beer structure ] 

[0007]Under the pad, the conductor layer and insulating layer of not only beer structure 
but the diaphragm structure are arranged. Beer structure is prolonged only to the 
conductor layer which should connect, but the signal wiring of another conductor layer, 
i.e., a large number, is arranged via an insulating layer under the conductor layer. 



When attaching to a printed circuit board etc. the electronic device containing a thin 
film multilayer substrate, there is the method of connecting the other end of a pin to a 
printed circuit board with soldering. In this case, unless solder is melted, an electronic 
device can be removed from a printed circuit board, or cannot be exchanged. On the 
other hand, the customer's apparatus frequency in use is very high, and it is desirable 
for the time required in exchange for repair or a highly efficient article to be also short 
as much as possible. It is good for exchange to also need neither a special tool nor special 
technique. 

[0008]For that purpose, structure where a socket and a connector can be equipped not 
with soldering but with the electronic device containing a thin film multilayer substrate 
is desired. In this case, the comparable reservation of the flow with a pin and a printed 
circuit board must be carried out with soldering only by welding contact of a socket by 
pressure to a pin. Therefore, power which is pried will always come to be given to a pin, 
and one tens times the power of this will be added compared with the case where it 
connects with soldering. In a thin film multilayer substrate, when load was received 
under the harsh environment of high-humidity/temperature, adhesion power declined 
by the interface between an insulating layer and a conductor layer according to 
moisture absorption of the insulating layer material, and the intensity with which it can 
be satisfied of reliability over a long period of time was not able to be held. However, 
priority was given to the device for obtaining detailed many-items child wiring in the 
conventional thin film multilayer substrate, and there was no device in the problem of 
the intensity produced in a pin and beer structure. 

[0009]The purpose of this invention is to provide the electronic device containing the 
thin film multilayer substrate and it which enabled it to secure the intensity of the 
joining section of the pin used as an input/output terminal, 
[0010] 

[Means for Solving the Problem]A diaphragm structure which a thin film multilayer 
substrate by this invention becomes from an insulating substrate base material, and 
two or more conductor layers provided in this substrate base material and two or more 
insulation layers, While being provided in this diaphragm structure, having beer 
structure connected to one of two or more of the conductor layers of this diaphragm 
structure, and a pin connected to this beer structure and carrying out direct lamination 
of the pars basilaris ossis occipitalis of this beer structure on this substrate base 
material, this pin adheres on this beer structure. 

[00 11] An electronic device by this invention contains at least one electronic member 
arranged on the surface of a diaphragm structure with such a thin film multilayer 



substrate. In the above-mentioned composition, beer structure consists of two or more 
conductor layers laminated on this substrate base material, and a pin is supported with 
rigidity equivalent to being directly supported by substrate base material. There is no 
insulating layer in a portion of beer structure in a lower part of a pin as an input/output 
terminal. When are made from material in which an insulating layer absorbs moisture, 
and power is applied from a pin to such a part, there is a problem to which adhesion 
power in an interface between an insulating layer and a conductor layer falls, but. Since 
there is no interface between an insulating layer and a conductor layer in a part which 
requires power from a pin in this invention, there is no fall of such adhesion power and 
sufficient intensity can be held for a long period of time. Therefore, also in environment 
where a pin always receives power, a thin film multilayer substrate and an electronic 
device which have sufficient intensity can be provided. 

[0012]The following feature shall be included in the above-mentioned composition. As 
for a conductor layer of this diaphragm structure, as for two or more conductor layers of 
this beer structure, each is laminated directly. That is, this beer structure does not 
contain an insulating layer. Each area of two or more conductor layers of this beer 
structure is the same as that of an end of this pin, or larger than it. 

[00 13] Area of two or more conductor layers of this beer structure becomes large in order 
to a conductor layer which keeps away from a conductor layer near this substrate base 
material to this substrate base material. A nickel plate and gold plate are performed to 
the furthest conductor layer from this substrate base material of two or more conductor 
layers of this beer structure. Two or more conductor layers of this diaphragm structure 
are arranged at the outside of a surface of projection of the furthest conductor layer 
from this substrate base material of two or more conductor layers of this beer structure 
except for a conductor layer connected to a conductor layer nearest to this substrate 
base material of this beer structure, and this beer structure. 

[00 14] One of two or more of the conductor layers of this diaphragm structure connected 
to this beer structure is connected to beer structure within the same layer in a surface of 
projection of the furthest conductor layer from this substrate base material of two or 
more conductor layers of this beer structure, without moving in the direction which 
carries out a diaphragm- structure vertical. In order to change area from a pad to which 
a pin is connected especially to **** to a lower beer structure, local concentration of 
stress does not occur in beer structure in the state where load of heat stress and 
connector holding power at the time of a pin joint is carried out. Since material 
(insulating layer) which produces a big change in physical properties with humidity 
does not exist under a pad, either, strong remarkable aging is not generated. Therefore, 



pin joint intensity does not continue deteriorating in the long run under inferior 
environment called the bottom of high-humidity/temperature, and structure in which a 
socket and connector insert and remove are possible is realized. A pin root part and a 
thin film surface may be coated with material which used epoxy and silicon as base 
resin after a pin joint to secure a tough strength. 
[0015] 

[Embodiment of the Tnventionl Drawing 3 is a figure showing the electronic device 30 
containing the thin film multilayer substrate 10 by this invention, and the thin film 
multilayer substrate 10. The thin film multilayer substrate 10 is provided with the 
insulating substrate base material 12, the diaphragm structure 14 provided on the 
substrate base material 12, and the pin 16 as an input/output terminal. The electronic 
device 30 consists of the electronic parts 32, such as LSI, resistance, a capacitor which 
were carried in the thin film multilayer substrate 10 and the thin film multilayer 
substrate 10, and constitutes a multi chip module. The electronic parts 32 are joined to 
the conductor layer (pad) of the surface of the thin film multilayer substrate 10 by the 
solder vamp 34. 

[00 16] Such an electronic device 30 can be attached to the mother board 40 of a computer. 
In that case, the pin 16 is inserted in the connector 42 of the mother board 40, or the 
through hole of a printed circuit board, and a signal etc. can be transmitted between the 
electronic device 30 and a computer via the pin 16 by it. As shown in drawing 4, the pin 
16 is soldered to the pad 44 of the mother board 40, and a signal etc. can be transmitted 
between the electronic device 30 and a computer via the pin 16 by it. Also in any of the 
composition of drawing 3 , and the composition of drawing 4 , load is applied to the pin 16 
and there is a problem that the intensity of the diaphragm structure 14 of the thin film 
multilayer substrate 10 falls easily. This invention solves such a problem by composition 
described below. 

[00 17] In drawing 1 and drawing 2 , the diaphragm structure 14 of the thin film 
multilayer substrate 10 consists of two or more conductor layers 18b- 18f and two or 
more insulation layers 20a-20e. The insulation layers 20a~20e have separated the two 
adjoining conductor layers 18b- 18f, and the insulation layers 20a-20e continue mutually 
in the place which does not have the conductor layers 18b"18f. The mounting part of the 
electronic-parts 32 grade which drawing 1 and drawing 2 expand and show the installed 
part of the pin 16, and is shown in drawing 3 and drawing 4 is not shown. On the 
insulation layer 20a of the top layer, another conductor layer 18a (it does not appear in 
drawing 1 and drawing 2 ) used as the pad for attachment of the electronic parts 32 is. 
The conductor layers 18a- 18f are formed as a pattern for current supply or a ground 



and signal wiring, and the conductor layers 18a- 18f which are different in order to 
connect the pattern between layers are connected with the beer structure which 
penetrates the insulation layers 20a-20e. 

[0018]As the substrate base material 12 of the thin film multilayer substrate 10, 
organic materials, such as inorganic materials, such as alumina and mullite, or FR4, 
can be used. The conductor layers 18a- 18f are built with metal, such as copper and 
aluminum, and in order that the conductor layer 18a used as a pad may improve solder 
wettability, a nickel plate and gold plate are performed to them. The insulation layers 
20a-20e are built with resin, such as polyimide and epoxy 

[0019]The pin 16 is connected to one [ two or more conductor layers / 18b- 18f / of the 
diaphragm structure 14 ] by the beer structure 22. The beer structure 22 is connected to 
the conductor layer 18c of the diaphragm structure 14 in drawing 1. The beer structure 
22 is connected to the conductor layer 18e of the diaphragm structure 14 in drawing 2. 
The conductor layers 18b" 18f which should be connected become either a power supply 
terminal, a ground terminal and a signal terminal. 

[0020]The beer structure 22 consists of two or more conductor layers 24a~24f laminated 
on the substrate base material 12. These conductor layers 24a~24f are formed 
simultaneously with the conductor layers 18a- 18f of the diaphragm structure 14, and 
direct lamination of 24 f of the conductor layers in the pars basilaris ossis occipitalis of 
the diaphragm structure 14 is carried out to the substrate base material 12. The beer 
structure 22 is a stair- like portion of the conductor layers 24a-24f, and the flat part of a 
conductor layers [ 24a-24f ] center serves as a pad for attachment of the pin 16. The beer 
structure 22 is larger than a pad. In order to improve solder wettability, a nickel plate 
and gold plate are performed to the conductor layer 24a of the top layer. The conductor 
layers 18a- 18f of the diaphragm structure 14 are separated from the conductor layers 
24a-24f of the beer structure 22 while they are patterned by for example, the photo 
lithography process. 

[002l]Therefore, two or more conductor layers 24a-24f of the beer structure 22 are 
formed simultaneously with each conductor layer corresponding to two or more 
conductor layers 18a- 18f of the diaphragm structure 14, and, as for each conductor 
layers 24a~24f of the beer structure 22, each is laminated directly The beer structure 22 
does not contain an insulating layer between the conductor layer 24a of the method of 
Mogami, and the substrate base material 12. The pin 16 is attached to the lower end 
part, it has the seat 16a, and the mounting eye part 16a is soldered to the conductor 
layer 24a of the method of Mogami with the solder 26. 

[0022]In the above-mentioned composition, the beer structure 22 consists of two or more 



conductor layers 24a~24f soon laminated from the substrate base material 12, and the 
pin 16 is supported with rigidity equivalent to being directly supported by the substrate 
base material 12. When made from the material in which an insulating layer absorbs 
moisture, if power is received from the pin 16, the adhesion power in the interface 
between an insulating layer and a conductor layer will decline, but. In this invention, 
since there is no insulating layer in the portion of the beer structure 22 of the lower part 
of the pin 16, there is no fall of such adhesion power, pin joint intensity does not 
deteriorate under the inferior conditions of high-humidity /temperature, and sufficient 
intensity can be held for a long period of time. 

[0023]Even if repeated power is applied to the pin 16, the pin 16 sets caudad, the long 
term deterioration with remarkable intensity of the thin film multilayer substrate 10 is 
not produced, and structure which carries out the insert and remove of the pin 16 to the 
connector 32 and through hole of drawing 3 can be realized. That is, when carrying out 
the insert and remove of the pin 16 to the connector 32 or a through hole, lateral power 
is applied to the pin 16, but in this invention, even if lateral power is applied to the pin 
16, sufficient endurance can be held. In order to consider it as a still tougher durable 
structure, after soldering the pin 16, the root part and thin film surface of the pin 16 
may be coated with the material which used epoxy and silicon as base resin. Therefore, 
also in the environment where a pin always receives power, the thin film multilayer 
substrate and electronic device which have sufficient intensity can be provided. 
[0024]In working example, each two or more conductor layers [ of the beer structure 22 / 
24a-24f ] area is the same as the area of the mounting eye part 16a of the lower end part 
of the pin 16, or larger than it. When the pin 16 is soldered to the conductor layer 24a of 
the method of Mogami, hauling heat stress in case solder re-solidifies poses a problem. 
If the area of beer structure is small, stress concentration will happen by insulating 
layers, such as an insulating layer and polyimide, and a tensile stress will generate a 
crack etc. The stress concentration concerning an insulating layer can be made to ease 
by carrying out whether it is the same as the area of the mounting eye part 16a of the 
lower end part of the pin 16 in the area of the beer structure 22 rather than it like this 
working example. 

[0025]And two or more conductor layers [ of the beer structure 22 / 24a~24f ] area is 
large in order to the conductor layer which keeps away from 24f of conductor layers near 
the substrate base material 12 to the substrate base material 12. By carrying out like 
this, the local concentration of stress is not generated in the beer structure 22 in the 
state where load of heat stress and connector holding power at the time of junction of 
the pin 16 is carried out. For example, the bottom of 0.9 mm and the diameter of 24 f of 



conductor layers of the bottom of the heap of the diameter E of the conductor layer (pad) 
24a of the top layer is 0.7 mm to the diameter d of 0.2 mm and the mounting eye part 
16a of the pin 16 of the diameter D of the pin 16 being 0.4 mm. The pin 16 is formed in 
thousands of one thin film multilayer substrates 10. 

[0026]Two or more conductor layers 18b~18f of the diaphragm structure 12, Except for 
the conductor layer connected to 24f of conductor layers nearest to the substrate base 
material 12 of the beer structure 22, and the beer structure 22, it is arranged at the 
outside of the surface of projection of the furthest conductor layer 24a from the two or 
more conductor layers [ of the beer structure 22 / 24a~24f ] substrate base material 12. 
That is, by making it not place wiring other than the wiring which should be connected 
under the conductor layer 24a of the method of Mogami who becomes a pad, it keeps the 
interface between an insulating layer and a conductor layer from being made within 
limits considered that the power from the pin 16 is applied, and a possibility that 
concentration of stress will arise is reduced as much as possible. 

[0027]One [ two or more conductor layers / 18b- 18f / of the diaphragm structure 14 
connected to the beer structure 22 ]. In the surface of projection of the furthest 
conductor layer 24a from the two or more conductor layers [ of the beer structure 22 / 
24a-24f ] substrate base material 12, it is connected to the beer structure 22 within the 
same layer, without moving in the direction which carries out a vertical to the 
diaphragm structure 22. That is, the stress concentration to a pattern also becomes 
avoidable by forbidding a change of a signal near the beer structure 22. 
[0028] 

[Effect of the InventionlAs explained above, according to this invention, even if it is a 
pin connected on a diaphragm structure, the thin film multilayer substrate and 
electronic device which can bear a high- humidity /temperature environment can be 
provided. 

[Brief Description of the Drawings] 

[Drawing l] It is a figure showing a part of thin film multilayer substrate of the 1st 
working example of this invention. 

[Drawing 2] It is a figure showing a part of thin film multilayer substrate of the 2nd 
working example of this invention. 

[Drawing 3] It is a figure showing the place which attached to the mother board the 
electronic device containing a thin film multilayer substrate. 

[Drawing 4] It is a figure showing the place which attached to the mother board the 
electronic device containing a thin film multilayer substrate. 
[Drawing 5] It is a figure showing conventional technology. 



[Description of Notations] 

10 " Thin film multilayer substrate 

12 ■■ Substrate base material 

14 " Diaphragm structure 

16 - Pin 

18b- 18f ■" Conductor layer 
20a _ 20e -- Insulation layer 
24a-24f" Conductor layer 
30 — Electronic device 
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[0 0 12] ±teWc*5^T^, TIE<D«p1»%#tyt> 

©t-rsct^-etSo Kt:7*3fi©«ts<owi*Bfix 

ftt>^, Kt:7«3fitt*6»B%$**V\ Klf7fllia(7) 
[0 0 13] Ktr7«jt<a«a©W{*Ji<affi»H:SS« 

)»c^^<ft5 0 si;7m®«ffiifco*{*iio^»«e 

[0 0 14] Kt7«jfit«:Sj«5^nsK»lii«ii5«)«» 

tZftfalc&mt&C tft< |H]-Si*)T-t"7«5Stcg^ 

mitt) v 3 * ^ ^ ffljt ^3 *^^f $ nt t/ ^ 1 , e 

7«^JS^^FiT*^^^LftV\ $fc, ^7 FT 
(cgJttcio-r^tft^tt^b^^U^-tJ-S^ 

s) t#ffiLft^fc*. irnvmLi^izmtim^L 

ft^c 8£oT, «}SSSSTi:V^ofc^ai«rFT*fet!> 
ft %St« b u ^ tc fi , if y tc t: y «7t: 
[0 0 15] 

fiio, Mtf tcitd^iiaM 1 0 tt^tsn 1 ? 3 0 % 

^■T0T?SS. »JS^JiSS 1 0 tt«SiStt©S«Stl' 1 

fcL S I ^<Dtt?gP B Q q3 2Mt>*tC®tr[^^-V/^i/^^^ 
3 2 \tm?i\f\th1£W7 3 4 tcj; OifHI^HS* 1 0 
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[0 0 16] 2 C<D<fc?fc« : ?8B3 Oti, 3> 
t!a-?©7f-t;- K 4 0 tlx <9 ft 5 ft 3 £ £ A^T' 
tSo ^OS, kfy 1 6*^if-#— K4 Q<DU%>7 9 
4 2, 3^:/U>'hS«^X;l/-*-;WcJfA£ft, J f 
fttcioTtfy 1 6^LT«?S13 o<^:3yt c :l- 
£,h©KT{i^l?oe}i£^7?£<>:tfT-t^ H 

4tC/T;$ft§ £9 6 F 4 0 

y F4 4EttA,;£tttt£ft, ^fttcioTey 1 6*^ 

fcfrdCfctfT'tSo @3cD«j5)cSO : ll4cr)^cr)V^-r 

ftjcfe^Tt, ^yi 6ttt^a*^^t)» nmzmM 

[0 0 17] HI 1 tfc'V^T, SM^JfSftl 0 

<D?f§i}g3£ 1 4 ti x %&£>9#je 18b~18ff:SR 
<9*6*if*Ji2 0 a~2 0 e tfr6&3<> ffi^g 2 0 a 
-20 e«SS1"5 2O0fftl l 8 b~ l 8 f 
l/Tfct), aSWf l 8 b~l 8 f coftl/^C^-PttKftiS 
{*!2 0a~2 0e tt5^fc5SB(-r 5= 0 l RtfH 2 (i 
tf >- 1 6cDtSfi^£}J£*LT^LTfc9, Sl3RXf® 
4 (CTf^ftSSmS 3 2 ^0j§«as#tt^SftTVft 
»±Jf ©IfiSftJi 2 0 a ©±K«, «?gf$ n D p 3 2 CD 
^DtttfcDfc&O^y K£&5&5-ocD$Wf l 8 a 

(0lRtfE2t{±*e>toft«:VO S^5„ aSWIl 8 
a ~ l 8 f ti, «Jg«>& J f>y7 y F&tflg^f Eii©fcii> 
LTJ&jJiSft, Mffl(D'^-yZ&Wit% 

rcwcgte^rcmfom i 8 a~i 8 f 2 0 a 

~ 2 0 e %hsii- 5 ^ymrnvmu^n^o 

[0 0 l 8] fiH^Jia^l OCDSSSWl 2£LT 
li, 7;b5^A^ F^ftUitflsk 355 Wi, FR 
4*Hco^TO^fifflt-5ci:A ,; -t?^S 0 gftBi 8 
a~l 8 f tiW^r^Sr-^Aairo^M-C^X e>n» 
/<v KfcftSSiftIB l 8 at±t±^cSft14%&§-f3fc 

2 0 a ~ 2 0 e IM 5 F^xtf+y & ifOfflfllfO 
< P>ft5. 

[0 0 19] tfyi 6ttfcT7«jS2 2K«fcoT»!S*i§ 
1 4 <Dl£»<03H*» 1 8b~l 8 f CD-Otc JglrcS ft 

5 0 lancfci^-ni, i£7«352 2tt9Bt#l&i 4<Dg 

#Jgl 8ctl^tl5„ 0 2(Cfc^Tt±, t£7«ig2 
2ti»M«igl 4 1 8efc»£Sft*. 

n^^t 1 8 b~i 8 f wMfli^^^y 

KfiS^tf M^iS?© v ^tT ftfr t ft 5 „ 
[0 0 2 0] If7fl|jfi2 2f±, StSStfl 2±(C«jf£ 
ftrclfiKOSItWi 2 4 a~2 4 f frB&So CftP,©» 
{*jf 2 4 a ~ 2 4 fl±, &jg$jfi 1 4 cD#ttlS 1 8 a ~ 

1 8 f tmmcm&zftrc&cDThr), mmw&i 4<d 
mmc&zmwmz 4 f 1 z\mmmnti 
&o \£7m^z zitmwmz 4 a~z 4 i cov^tDm^ 
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«Og^T-$»D, $#B2 4 a~2 4 f O^cD^PfflgP 

3S2 2 0**VVy K.fc»3t>**l/\, »±HtDj»ftS2 4 

y *%j5££ft3 0 1 4 18a- 

1 8 f Urnx-ll?* hV V?77j-*7n-tXlz£ir)/1 

tt-->72ftz>tt$>ic s ^TWitz zomwmz 4 

a~2 4 f frStfltSft-tVSo 
[0 0 2 1]ffi^T, t£7«ig2 2 0»»©iJ{*:B 2 4 
10 a~2 4 ffi, iiUfitigl 4 W«»tDjf 1 8 a~l 

8 f tttfcLT?n^ft<Dmwmtmmmi$.-$ft. tr 

Tim. 2 2 cT)&aS{*/f 2 4 a ~ 2 4 f tt^-ft^fttf it8 
(CiWS^ft^o £7*36 2 2«I±^©iftl2 4 a t 

mmm^ i z t<Dmr-mmm^^^\ kfyi6&^ 

(DT4SSPtKt)^^a5 1 6a*£U HXDtttfffifSH 
6 a #S±73 cDa9f*Jf 2 4 atCtiA,f£2 6}C<J:oT^ 
7£tttt2ft5 0 

[0 0 2 2] ±l2fl|j£f;:*5^TB» fc:7^3fi2 2«S*g 
ftttl 2fr6E£»B£ft/fcS»©MH**2 4 a~2 4 
20 f fre>&5fetDT'fe!>, 1 6t4SSSWl 2 fCitig 
(C^^ftTl^critllJ^CQBJttT^ftSft^o Sfc, 

t§BSW^5RS-rs*t^t?^e>ft«ii^tc{±, t°yi 6^ 
imT?%t>\ *fgsjm£t^i 6 0T730t:7«jg2 

tVt < , iff SifiSSO^llUf^TT- 1, ^ >Ji-&3Sfi*^{t 
[0 0 2 3] ffc, tf y 1 6lcm*)ML<Dt!-ff'frfr-2T 

30 t, try 1 6 <D~Ti5icis^Tmm&mwR 1 ocd?m©^ 

Lv^g^si5{t{i^i;a<, if y i 6^H3con^^^3 
2^;l/-*-/I/JcJfa-r««|it«:^-r5<ii:3b<T*t 
5„ tfyi 6^T^^3 2 J f>Xil'-*-;Wc 

Sffi-rsistii, tfyi 6jc«^ini(t)^^^s^, * 

§/c46l;:«, tfyi 6^^A,f£M^^(c^y 1 6co«^ 
g|3St>*i»Jl*ffi^x^^->^>-y u y^i^j t Lfc^;f4 

[0 0 2 4] $e»t, H^iJtcfeV^Ttt, ti - 7^ifi2 2 
^Mi(CO»{*H2 4 a~2 4 f * <DW®St\iy 1 6 
©T4SSP<Dtt*)ttttl$BI5l 6 aOffiSlfcl^UA^ftotO 
t7^^V\ H°y 1 6 tf«±73 <Da»{*S 2 4 a KtiA,f£# 

lf7fl!ii«Eai^/jN5^fc^ ^lo® 
50 i9t, t~7^2 2CDffi«%b°y 1 6(DT&(Dm<0 
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[0 0 2 5] * LTs If 7ffiiS 2 2 <DJI3&<D3<§{*S 2 4 
a ~ 2 4 f ©BfltiMSSft 1 2 iC^mWfS 2 4 f 

6.s««t* 1 2 frzmz'frzmtem^mc^ < 4ot 
# ^ a * >7 $ ttn. $ nx ^ § & , e 7« 

6£>jfitIDt±0. 2mm, t? y 1 6 0 tttf 6 a 

(/^y F) 2 4 a <E>S& E it 0 . 9mm, HTJfOaifWi 
2 4 f tDtt^TtiO. 7mmTfeS 0 tf> 1 6li-0©» 

m&nmiR 1 o tsmiaatt e>ns„ 

[0 0 2 6] ifitttig 1 2 0«ao#<*® 1 8 b 

~18f«, fc" 7S312 2(DSSStt 1 2tC*t}fiV^2Si 
\mz 4 f Mtfte7ffii£2 2K&££ttS»f*B£l& 
^T, If7«jfi2 2 ©J£a<D#{*Jl 2 4 a~2 4 f CQS 
Wl 2fr5>S&iI^jSWf 2 4 a OJSUfficDftfflHc 
BBH^txiio >W Fi:ftS«±£<DSI{*JB2 4 

a OTtcti, gffiT^*E«fcm©E*Sl£Hfr& < 1 - 5 

[0 0 2 7] Sfc, VT7«lifi2 2fc»^StlS»Ji«ifi 

1 4 CD}lg£©a|Wf l 8 b~ l 8 f <D—Z>\&, £71^ 

2 2 comwL<Dmwm z 4 a ~2 4 f ossswi 2*^ 

SfciS^Wfl:Jl2 4 a<OJS»ffirtTli, JfHtififi 2 2 tc 
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* §>Mt%Jjfalc : ®mt% Ct%< IBIHirtTtf 781512 
2tcS^?n§ 0 oSf), t£7ffij£2 2©i£GrT?ttffl-s§ 

[0 0 2 8] 

io [01] *m&m i nssff>j©»ii^jisstD-ai5*^ 

[0 2 ] MlQfg 2f»J<91il§l^ll*«0-g[$£* 

[0 3] »)I£/lS*^#fr«^SH£v-tf-tf-F(c 
$ Dtttfft i: c 3£5vf 0T?&3 O 
[0 4 ] JSHH^HSSfc^trS^gfifc vif-tf- Ft 

[0 5] «Mi^tlTfe?.„ 

[ft^<D» 
20 1 0-SK£JfSffi 
1 2-Sffiett 
1 4-SJg«ig 
1 

1 8 b~ 1 8 f -agft/I 

2 0 a~2 0 e-$&&fcfg 

2 4 a — 2 4 f 

3 0-I?8I 



[01] 
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(5Dint.ci. 6 mm% FI 

H 0 1 L 23/12 N 
tt£JII£JII«ffi*KK±'hffl*4Tg 1# W£JllJllJllttm*IIK±'hH*4TI 1# 

tt£JII»JI|«m*ISiE±'>E*4TB 1# 



